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-. ~. 1  V ... I ~ .L~: i*Tfirasev-cha,

107,iez~t Vas suxnitted cn 17 Oct 1 66 -7

Live ctra Vaecinoz

Atrthe Cireat Octr;.x * Soeja'st RevoL-U14ic-n, w hc-n a ry
~t ic t re nd s~ P.t t,-- ba s o o2 t--_ r2o le t -u >, h,- P1 t' ITySt emi,
~ci~ic ' oAylaxis of& J-tm~ ienso naturR11' zc a me a

very ur,6 ont arL~*nd rcQ Jved as re ,id de.velo.;.sI.nt as -'o.3*ib.1C.

LL 1' ."e 101 2he toie o eas C orims sars of
the ~: ;sued a decree, sine. ' Lmnin,0 ooncarninL the

~ ~i z~1.*x vaccinsPti-on c." tho, entire Q:opulation of' the
G ourt r"

.&n the -L'1rzt yoefra of kcrcltion z4 th, oit i hecalth
cyctem onu o ' the -aln isiuzwas th',e cesflz--tion of nasarez
aa~nst vchsocial. diseases as tuberculoniz. 'n connection with

tlhie- the, attcnt-I.n oI' Zeviet doctors was dr-awn to th-e disovtry
by two Froiioh n.Lrcbrebo1uogizt; an(! Liurin of a new niethod
,or t-h- autlve o;h.ai oiC this di.ceaze wihthe lac't c&L t.10

LlZ" vacc.-rnt. The f£irrlt ;:irztsat i.'nztion wt
t'hi.n vacclna in m wrn carried out iLn ID21-10)24, and 1bgin-

.. ~with 1"25, aftur a th<ror plkiaineary s tudy. ,-,the new pro-
)ihylatio -,)ep~rtion wa: jput Ln'Vo -L4:e at ^'r-t on the territory

ofntho S.ounit krinj th. n -'n ..ozoow.. and 12atch tlxroughout the

n16t. e. appcaranoe c;' '~ re-o.-tz conccrning1 t,).:
nigh do~roe of effcctivone:z - 1iv,. v~ioainrz a~ginst nla--ue.
aro-azod tl-c Interust e2Soviet iricrob-Iolc~istz- and A~mrun oc -iz t s
rwio hs -d obttaincd 2 jao1rc-Ine strain~s of th-.e -1~u micrui~

(Polrov.3ka&6. !,)34, Z4.Lukov-Vercz.nikov,, 1960; ::,'orobkova, 56
and otlierrs) .

~n heLos-Otobr er-Iod thf e 1;.,n of new livo vncuinos
and tliv-r uc "nl anti-c-idum.io nactiec In th-e covIat Union were
expandcd crieel'

C2 the b of live baate-rilal va;cones, ;roat._d iAM thle U3311
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on the bos70 o2 t-, oribinal S!v et vacci - " trai and
occupy a sccure position a~:on, pratlcal .measures a6ainst infeo-
tious dieases of aii, it is necQz!1r to note in particu2ar the
live anthra:: and tularemia vaccines.

The l aAovrn live vaocin, araint anti-ra (Pastc, T.-.-
sklry. and others), wiGh are u.ca in vutcrlnary practice in various
countries, aannot bo used fZCt the n -n tl)n of hu.ins due to
their i reot-neac encity and he l ss!'-ility o' po-tva(cination

complicat.ons. In 1040 Ginsburg (1046) selected froi a highly
virulcnt anthrax culture a capsula-les- variant (mtant) widis
was designated STI-1 (for the n&Lie of the in-

stitute in which th6 author carried out his invosti6ations).
Somewhat later in that same laboratory Tamarin isolated another
capsule-less variant - No 3. A very coi-rehensivz study of those
two strains showed that they hereditarily lost the ability to
produce a capsule in the annmal orgaalsn. This is directly con-
nected with the persistent loss of virulence which is indierent
to the anthrax causative agent (Ginsburg, 1246; Saltykov, 1065,
and others). On the basis of these two vaccine strains a colluc-
tive of scicntific associates, headed by Ginsburg, developed the
technolo6 y of production, methods of control, and means of appli-
cation of the OTI live anthrax vaccine.

In 1942-1943 the new STI live anthrax vaccine was put in use
for the imunization of farm animals and in more recent years re-
placed the Tsonkovskiy vaccine (Ginsburg, 1064, 1366). On the
basis of experimental data, observed during the mass vaccination
of farm animals and experimental inoculation of volunteers in
1944,the STI vaccine wias put in limited uce for the imrmunlzation
of people. This was then expanded. Starting with 1950-1951 they
started to produce and use this vaccine on a planned scale, pri-
marily for the active prophylaxis of anthrax in persons who were
rofessionally connected with work under threatening condltions
processing of animal raw materia. of various origin). At the

present time a cutaneous (scarification) method has been adopted
for a single Limnunization of people with STI vaccine; as a rale
during this 6enoral reactions do not dovblop in those inoculated.

Cases of tularemia began to be recorded in the USSR in 1920.
In 1931 research was begun on the active immunization a~ainst
this disease with vaccines froza killed microbes, 11owever, these
vaccino, just as analogous preparations in otiier countries, did
not ensure the proper effect. 4.any years of study on the iwmuno-
genesis durinG tulareia infection led Elbert and Gaysky (1945)
to the conclusion of the necessity for the creation of a live
tularemia vaocine. These authors proved the principle feasibility
of vaccination not only of animals but also of man with a livo
oulture of a nonpathogenic strain of the tularemia causative agent.
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'The it;--.tical zltohc,2 ths i.LJ.mw found aft, r Czys kLy,
as a rrcsult -)'L r~~iipooful i ationw-, In 1l;42- Itilated
vacchi,; strnzn o' t.'ie tulareia ico waich hla rhr- les
fozr Mab.-tz and. iulnaa p.-L' andc v-*al virunt &' w'it3, mice,.

T' o livo tnicr)z v -ic by U'aykiy~c4)v
a :n o2 , Lrcof a2 r oc~ trairi in ta., i sot o-i
solutlon -)- so az v*lo'i.-U-*d' v -%.,Lir% ij iritre a su u-

t~n~ous'y xcn h f' t110 VaCi1ne at f irst cn vol-
untaorz! or-d then -in a iitcdl ::eret

siw_ th-- L.*L'..' ofct-ivizncss c.,. thi-s va.zcine, .-alh how:ever,
had an osE~cnL;1_2. ciul'icienuy w%,hAich is inh'-.rent to 911 o the r
live vace ,.un: tllc bacterial col1s in the -.uzponsion d ie d, mhic h
reguL".ly lcci to a lowerin6 or o.ss o the activrity of 'h
vacein-. in 3 weeks aftcr _Lprain Lvn9c twssoe
at a low temp) raturc. Th.'Lz rezstrietc%A th ez 1ea Si IJ1iit y of the
wida -as of the pre-parat-ion. Connc: (tc" with the p)rocess of dyinlg
off of the microbcs inthe vaccinec was the dfficul~ty involved
Inl dosa, , and due to error In dozage strong 1 ostvaccination
reacti- ons were noted durin6 the subcutaneou3 application of a
freahly prepared -prep)aration.

Thec cifectivr;nozs of live tularemia vaocine, was raised con-
siderably by thte Incubation of a vaccine culture in a 1.solu-
tion of e&; yolk and ap'3lication or the vaucino not suboutan-
aously but 'wy the outanooub (scarificat~un) nothod (_-lbert,.
Tinnrr, Puchkova, 1,047). Tho efc.,otlvanoss Of such a iiethod of
ilamunization against tularemia waS ni'oven In extensive experi-
ments on animal~s and byr the vSacciiitiofl of lar6;c contingents of
people. Reactoecniulty of live tula&remi-a vaccine darine; its
cutaneous arp,)lcation waS consideraboly lower. Vaccine which was
preparod in yolk, -nwdiuni turncd out to be mora stable durin6
stora~a in corp.Ison with that whaieh was s-uonded in an iso-
tonic solution of sodium vhloride, but sll the same the poriod
of1 its suitab-11ity durin6 strora~e under condition6 of low tern-
1)erature did not Pxoad 2 aonths, . Ioreover a seri-ous deficiency
of liquid vitellino vaccine was the impossi bility of dosing it
out ba~sed on the concentr-ation of Ymicrobes.

inl the Uzhthe- concludin6 iphase In the devalopmant of a
1-1ihly eff- tlvo T nc sufficiently stable live tularerlia vaccine
was the obutainin. of a d., pre~aration. A.'rylnk of' live vaccine
in hcrso CeoiLen was ;Prriod out to a lI'nited ex.tent already by
Crayskciy to66theix wlit-h Yo. ..'. &c.lincviLh. Hloweverp the nethod
used by, them Qould rnot bc rep roduced on industrial scalos. De-
velopmsnt of" tfe ithdand t ;uhnolot;y of maos ,-roduction of
live tula,,emia vacoc'16n was realizod by Faybich (1047) and Faybich
and Tarnarina (lC40),



h.vit ..as mcnt'oncd above about the o oei n

and roviet ruthors dcmonst.ate- that the moss reliable prophy-
lactic o2ffz'ct I. exerted by liv -vaceinez. :n e:.erlmontal in-
vestigationz and during ir. anzation -2 the pozltion of regions
which are onderiic for lo (9dagazcax island) a. h dc.rc
of effeetivencss was displayed by tho 'V strain (Girard, 1053).
However, llva plague vaccine, Just as other livc vaccinos made
from bacteria which do not form spores, was unstable and non-
-standard due to the rapid dyinb off of bacterial collA. T-.s
required the organization of proauctiun of the preparation at
the place where it was to be used and it waa not possible to
create reserves of vaccine for the timely performance of anti-
epidemic measuroo. In order to eliminate this deficiency of
live bacteial. vaccinos, Fayblch and associates at the Scientific-

roscrch Institute of LpIdcmioloGy and Allyficne used the method
of subli*nation dryin6 of frozen biological preparations in a
deep vacuum, the so-called method of lyopohilization. :or success
in drying there is essential importance in the icubation medium:
bacteria which are suspended in distilled water or an isotonLc
sclution of soditum chloride dio off rapidly durinG the process
of freez'n6 and drying. After s study of various dryin6 media

Faybich and Karneyev (1047) developed disaccharLde-collcid media.

Of these th-e widest d.istribution was given to a dyring medium
containing 105 saccharose and 1-1.5% gelatin. They also used

modifications of this medium with the addition of agar-agar or
with the replaeament of saccnarose by lactose.

By a method which was developed at the Scientific-research
Institute of pideomiology and l{ygiene a live dry plague vaccine

was obtained from the EV strain. It was characterized by a high

degree of i.=nunogonicity and a fully satisfactory degree of

stability: at 4-80 the dry vaccine preserves its activity for

a year and more (%aybich, 1947; Faybluh and Karneyov, 1947).
T'his method (ith a refinement of tecl1nology and eouipment) is

used up to the present ti-me in the USSR for the ,)roduction of

live dry )lague vaccine. Based on a review by Girard (1063) the

problenx of obtaining a. stfblo live dry platue vaccine has still

not been solved. The vaccino is stabilized by means of storage

at -230 or it is used in a 15-day period after it is prepared.

The dry live )Iaize vacciie which was developud in 1040-1942

at the Sceiontific-roseprch Institute of 2pidemiology and Hygiane

was the prototype for the orvatlon of a nunber of other live dry

vaccines. A 6reat deal of frx-tful work on the improvment of

dry v .ac re a.nd tli uovQlo ,ent of equipment Zor this purpose was

carried out by Do!inov (1960) and other authors. Using, on the

one hana., the cxperlencu of the industrial preparation of dry

plague vaccino, and on the other - Gayskly tularemia vaccine

strainz (and later the new caocine strains, No 10, 33, and 53 NIIEG),
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xaybich a- . 'T-2"rlnae (1"47) v - -t-ioO. and te(clnoloLy I'or

~oz ~i 1>Z %! qu-c id fy1W 2n:, the Lcub tion o.4.
ntxW t~2tuc~,a 'ryr.Anr fh~ or ~~,z~n

but wv?th- %u ccz,,ulation of In Lr-, tE~Lo~s a.fli1Latiorfl,
V/.hich vi rco.jcd i;j( - 2!jjrt i'%- -Y r-parti o', tha
latta,2 ,.-ethod of a.')1 at"!%-,-ms L-it.-oducc1 i.,to '."ci~ Fay-

Tao obta nOrx-, on an indAstria2. scaoc, of a s~in~
stable llvt dry tar i coine, th-,,)o wiv'th :~o C~f
~u.t bi ty ul) to a -year t cs1zto considorably oxpand
the s-!hoee of ItL a ~ )T1La'i~.Zis pr op.hylact*' c, aaton
pla-y_-C ani Z .aprtant role I.n co-i'e-ttin6 tul&a-xiala in thle U
espoe ially In tefirst )o:,tvyqar y,-ars Vihen the-, n'zs nmult.-ilica-
tioii of rodents wa-z obsevv-U. on torr.-A.ory hi was o ocup!izd
earlier. This created th6 thre;at of' ucnta-mijnatin6 the popua-
tion withL. tulare-ala in mai-y regions of the c ou; try,

As a result ol' t1,1 lcn6thy and extensive u:3e of the l.ive
tularemnia vaccine, the halr~2ozsness of this pre)aration and its
high degr.3e o' rcauto,. c:nlolty during cutaneous application have
beeii proven. ,' inGle vacc nati-on rnrotects the Inoculated per-
sons froia the dis6ease during ang maethiold of oontamaination -

throuGh the Skill, respirat~ory organs, through the digesativo
trcand b-,' othor routQ-. Tho Ut ration of po-tvaccination

.xnnIty rcachas 4-5 years. ndrthe condit."ons of an epi-deflIuc
outbroak of tuJlara~aia !j ,,ieans olf va zi.nationl It Ls possiblo to
liquidat3 It in 1.C-15 days. In reegions which are unscafe for
tul.are.ia, with an nliost 6encra. inm:aunizatlon of the po:)"lation

0;O and miore) murbid.-ty car,~ be prev.-ntcd, . iaierous observatiofns
on the cffoct~venezs of live tul.-aenia vacci±ne were generalized
by Qlsufyev (1L53) - a leador and ;2.rticipant in the n",jurity
of these or~

Dry .Lva tularemiia vaccino Is exported fr-ori the USSIR to other
countries, A thoro~kh study of tWhL; rrep:iration wa~s conductod in
t'heC ;JA* vnhere It reoalv~d a 4hilgh evaluation* Th.'s dem.onst.-ated
th3 obls advantago oaf this )roparation over all known tula-
reo-ia vaccineC rradu fr'om killed -U~crolbas and tlie antibens extract-
od Zrola themn (W'oodward, 1961).

Theo section ooncarnini, the livo tularomna vaecine, which is
a 6reat achl-4vement of Soviet nicrobiolotgizts and nl~s~
ry be suxr.-.ar-_d by, the~ -:ords of Pav3.ovskiy, wa'o wrote that tho
results of tho application of this preparation :,rove tithe broat
2rophylactie value, of the live tularem~ia vaccino and set it up

5.



on ths a level ;tsm-llo:: vaccino, aich up till now is
considered the beat o2 all knowvn vaucinos."

The deveiopnmnt o2 methods ,cr the 1ndustial preparation of
dry live vaccines against tal-.re.. and plabua have considrably
facilitated the obtaining of live vaQCir a~a~nzt other infec-
tions.

xxtcnsive investigations on the i..unity and iLm. ncprcphy-
laxis of brucellosis, which have been carriod out for many years
by Zdrodovslay and associates (153), led the authors to tha con-
clusion of the doubtless advantage of live vaccines. After
studying a number of' Soviet and foreign strains of Brucella with
attenuated virulence the selection of the authors fell on strain
No 19 of the bovine type of Brucella, which was obtained in the
USA in 1923. This strain is recognized as the vaccine strain for
the activo imm uwization of farm animals. But the feasibility of
using it for imriunizing man against brucellosis was demonstrated
and put into practice only by Sovict investigators.

From a culture of strain No 19, obtained from the USA,
Vershilova selected a stable harmless and immunogenic variant.
It was designated No 19-BA. Under the guidance of Zdrodovskiy
and taking Lato consideration the e:;perience of obtaining other
live dry vaccines in the USSR, Vershilova and associates at the
Gamaloya Institute of EpidemLology and :.1icrobioloey developed
the technology for the mass production of live dry va.cine from
the vaccine strain io 19-BA. -n extensivo exporiments of vac-
cination of humans the dose of vaccine for a slngle subcutaneous
ap;1ication was establishod and the ="nolo6 Ica] and epidemiolog-
ical effectiveness of vaccination was studied (Zdrodovskiy, 1953;
Vershilova, 1964).

Simultaneously wilth the first tcsta of the brucellosis live
vaccine in ex.eriments on the inunization of dcople tests were
also made of a bracollosis live dry vaccina which was obtained
from strain No 19. In larje contingont4 of pooplo tho practical
parity of suboutaneoui and cutaneou-s vaccination of peoplc with
this vaccine was shown (Faybiah, 1047; Karakalov, 1956).

Beginning in 1953-1954 in the "JSZR the planned vaccination
with live'dry vaccine was began on persons who were subjocted
to the dan:or of brucellosis Infectlon, mainly workers on far-i
and in cortain other professional group3 o2 the population. Lhe

cirour.=tanoe that the activity of dry vaccine durin expedicnt
storago does not chanbo for a ydar ra!3s it possible to transport
and use it in any area of the c ountry.

6.



r~ry, ': 'y vac~i-n.traio: n2 -rsons whI-o previouzzly have
riot aoa In IC 'i .; 41t w th bi-,, ao I ;:n !s I~n2notion, tho v'accino_ nni-
f~-4k, ,s~~i a wcei... r c~ktcLeunlc )ro-.),ratIoai La~t in con-

re 611rn w.,*;i Wnl 4C c .1 . r Ps. u, t ,. o 11osIs n .)e_.
who vhC ;,.1 b c~ensiti.-d to t br:llce. ari,,n there ofton

t~ ~t~n ostvacaina.tica r cto'n o" an aler6.lc nature*
S~im.11rraoc;o~ ware alz-o obze'vd dur-nz; the subcutaneous
revaceirnati.,n. ith ~'c1oi c~~

?Q:' t~le .ir)o se of loivxdrin% the ret~iiyof the bru-
coloz.2 vacecne, n-~It'ally duri.n1. r'ovaccination, a.-d bog-Inning
wit h 1 ~7 al~o r~un ?rimaxy v ocirations of7 zonsitized persons,
the cutoarx-c suz, scar.-flcatioa method be ;an to be usad, The ado-
q-u.ata off.:ctivoriczs of this irithod of inoculation, WiCh was
ap.)roved-A carllier for tha ad.-Unistzration of the live brucellosis

1iGvacclina, aizo found confirmiation in the use of the vaccine
froz tiv., rsn2lcya Instituto of __- :.Id^MaoloGy, and .'microbiology.

Cutaneous vaccination excludoz the possibility of strong reactions
or. an allo.-Gia nature ib.n _;orsonn who are sensitized to the bru-
cel).oSiz arxtigen, and in connection with this the nbeessity is
oliminated for the prol1minary -ant)-al kinvestigatoon or those
bcir.6 inoculated -Lor the prbsanoe of" scnaitizat.-on. This in its
turn facilitatas thc mnass vaccination covera~e of the population
or Groupa of Ipeo)Ie who are liable to sj~ecific innnization
against bruc&1.1osis,

In cx:er-&.t5t on anirLal)s and in o.)idcrA.olot;Ical observations
it wac establichod that vaaccine froiii steaifl No 13 or 14o 19-BA
protects to an equal. dcgree Cvoia infec~tion by Brucella of the
bcv-"ne and tyatr.ee typ, wh.Ich is particularly patho~onic for
man. ',lthou6I, active iirunization of ran cannot be considered
thun maIn arnt- IedeAjac neas-ure for bru.celloz-is, all the same vac-
c ina tion, based on the combined data of Zdrodovskiy (1953) and
Vorsh'ilova 10),is capable of reducing h-zin iworbidity during
,n -,infavorab13 opidermiolo~ical situation by 5-10 timas. ;,long
with ote ani-idemic m3asures, vaccination of farm anir-.als
inparticzular, izvinx.zat~on of man nIth live brucellosis vaccine

VAiCh w:dcvolopead 2" ovet invastigators -)laya a significant
role in the co=Ijlex of mcasures d~rected at the alar reduction
of bru-1callosis inuldonca i-n the U033SR*

'"fter tV= ie nvestigation- in 1925-1006, act-' -~nrunza-

tion a~ainst t-ube rculozis with t'h- live 2C(r vai cnc rcceivod all
the ror recoiniLtion and d'iss mination in the bZF.Already In
1930-931th effect ofA vaac-InatIon was noted In telewerin6 of
incidtence- and morbidity from tuberculosis in cilldren in tho first

7.



ycAr Of !i*,-'. in 1937-1042 the tlanition fro:'i v.ic'natlon of
nowborn fn 7~.i1~jf33Which wocre uncafe 4- ro-z.)* t totucu.os

to th:_ v /.riOf' all thi' nw.zboin ;.~ c~rried Out. &,Lrin6
thiz .1.v ta icquijd cnt,:ral. :;Cc vaocln,. also 4-od The

it t;,t.-. - ftor rrojarration, did not t~i n cxpanni'6nn
of tho r v .pe s t,:. jo. T rufore i
wvas nl %sjorry to ;.Pv;o.n2 a mcio !itr~blc - diry - re.-aratilon. Tlhw
firnt 1 , rat~ driecd in a noAutior , 6luc .ic as n z-tabllzer,.
was jrc.'uzr!' *y Le--s ch!'nrkya ~l~~.It turn~ed o-.;; to be much
more sta~llo than the liquid BCG vaccino. L3ut all the sane during
the Prozes e''r ri tho vacoina and dryl n% it a largo nux:-
bor ol' %;,lln ',,,,. vaccine tai idc. ri l to a low-
Carzc o2 LlbfC~~ etter ros9ul'L- .wtr-a obtalned durine,
tr.ansiticn to the 2,rtductioi- o^Z a dry cac-~o -i
Z;Ci vaccine. The :..ticd lor 1recw~rinj; thl- w~an ~ by
'&.60=ov and Chnalia %,v ( Ii,4 G)n. - ;4 D- 1-53 t. h _ wr c. C c0
-a6Fir-L;,latjri 2O'',* vaccno .-nala1y, ,:nd after 1C75.1 toirn Ictoly,
re§Lace.dA th,- liquid vaoccnC. Mis :.de it poasible to expand
iflunzcd eontInb-fltz ai~d brln6 the ud, ei' thec dry BC. vaccine
to any region of the country. 21t the precent ti_= in tIe UZ2SR
' t 's co m-lLr tat n1.1 nevilborn ohiidrefl ryho do not I-,vo on-
tra.Indicat Ioiis bo loulatad with the l46va .6CG voccii1a. TL;.: is
Leo1-o.-d by peidcrevaccinatlons up to tiio 30th year. Lc( tive

* ixxnii*zat~on with livo vaca'_na cnnuroz a .ziLaro ruct-Io~i of
tu2uorwcu1u_-1z inciticnee aiu..onj& youn6 children. Tubarculocls laei-
derice i.- vaccinatud ;ernons proocds In a inuro Cavo;iablc forn.

iftor '61,1 w'ork o' "Soviet R'uthors, .. h. obtaintud P. &u~fi-
4antl- st-Able dry preparaticri of B~GG vaccinti, this mat',or' attract-
ad the attention o2 scitntisto in FrancotoU.,Z~adn
Japan, M the )reso~nt time in thoe zountrias they als-o uce tiQ
dry BOG vaccine. Sov!.et Liicrobiologists In thoIr turn innde use
of the oxper~Ice of Coreign authorz and at the present t_'iao i~n
the 'WS3SR a iGG~ vac cino is being; Produced n~ij-ci Is dr-Ied I-n a
solubiou of sodiwa glutam~inate, thus increasing the thormostabil-
ity of the preparation. Beside: thi1s the vacci.ne is aministered
by the intracut-aneou. i-acti.od, vrhich turns out to be 4more eff'ec-
tive. Th.. nuwiibar of snnlc and re.)aated i munlzations with ZDOG
vaccine In the ~i~~reaches 6 million perosona a yoar (Togunova,
1960).

in lG65 in the "'oviet Union :production i1n a -ry form.- .-as
baaun of the live ZTI aiithroz. cc~nc in the form o2 an nmrovod
concontratod rropnaratlon. The dyconuontrattud Z'71 vaccinae,
according to preliminiary data, osse a h_-6h dogre.- of iriruno-
logical cfI'ectivenezs and can be preserved A-or a long time,

Invostiga-tions for the purpose of obtain_'ng live vaccines

-I8.
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~~~~~..1-n to. t.,, f o&c2r r tnt ~ i orma

o ~ t ri ao nfe chd aebe eeoedLor

t) 1 ln~~ t>i- i :,ogri c ' vaucino ztra "n. These
Crl~£r ;t o: all, on t-h Jir4 ztia 6 4. 4-11 Cor- o^' lyophi-

iz'2 ~r~ ~~ltre~and.. -ceondJly, ufl t2he a: '"st'on c'7t~)il
Of~~e ~~2:lz ji, which i wac already propozed b-y Tsn

koVz1:.y ~oza .1034; Llbc; 4t and' Gayoaiy, 19451; Ch-alisov
and Taf-r'n,., 1G46; inb- 1946; Korobkova, 195; Z%.~ov-

vezzn2evand~ L'o:-olcv, 19.60; Yt.L.i:ranova, 1053; 'Ver-sLlova,

7a~d a'mrova1 -:as been recoi-vod b-- t.h-e zf1±c oz' the
n'a ority o1 lv. -c- rez cutarw-ouz (rear~1ica-t-on) netliod for
t',e inrnnzation o.' ii..t is c1'foutivao, cimple, and saf'er
than s~wruta.-eous _Lniection. Thore is 6roat interest In the
inhalati.-on motl-od of -Li-azation 'Ticrh is be'fl6 devaloped in
tho 'LK3S21 (?o1ckrovzka-a, 19.34; A'lelczandrov and aosoc_-atcz-J, 1961;
and others). "t may turn out to b3- usef'ul in the ovant of tho

nocsoty fc- the;. rar-'id rmass i~~r .- zat-1on against certain int'oc-
tions - ;1cuo, anthrax.

Reardloezs o^L' the opinion wich existed earlier that assoc-
.*atcd 'ocwe-l9tIonc are possible only rith icilleod and "chemiUcal"

VaC C, the, nweroz invastigation3 of Soviet outhoro - ve
daonti.*ated thfoasibilty of' successf'ul associated immunization
with live vrnccince not only In experiments, but also in anti-
opitlanic practice.

Fcr the ,,urpose off standardizing live bactorial vaccines, in
t.',e U3SR recently a regulation has been eotablisehed according to
-ich for Chu preparation o.L live vaccines commion vaccine --trains

are used t.h-reu6hc-t the entire coantry, T-hC-e a-ro .ystomratically
controll.)Od qnd 1cesued as 1 reference" strains by the Control Insti-
tu~te £cor .:dcinal Biolctical Freparations imoni Tarasevicha
(SaityhAov, 10653)

In the dolopmnot off the problem. o' liva vaccineCs both ija a
thoorcetical an in a practical respect theo :;oviet Union occupi."es
one offL the leadi-nG positions i n the -.-orla. Lefore us stand g;reat
tasksc for tho further devdlopnent of~ thij proiblan. In our opinlion



the !nor~ ~ ~t tc..3],cs 2,1In oug n ctt ca-i j)- 20rra.cted
2c,] ra. 1-.ar~rE olta' Anin now --table *-4j1 J1,r iM2L.,noLenic-

vacc-m- of bacteria on t.:-e basis of m-othcd-- of eotraorary
t.t-;: .c trou61i study cu tKi,. reul.art.-t of Inm'azo-
th: -. e Cf 1i~~v:.i.:; po tho tahnl'

of 'Ind Wct..c.m t: mnt for ur--,tin stanidard cond-it~ons
for obtjal.ing livu varcuine3 - one of th rosolvint; factors for
increa-cin6 the z~.'rofl t.-ese )rcpariAtionz.
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